Adenosine triphosphatase activity in sciatic nerve tissue of streptozocin-induced diabetic rats with and without high dietary sucrose: effect of aldose reductase inhibitors.
The ability of aldose reductase inhibitors to prevent the decline in neural Na+,K(+)-ATPase activity in diabetic rats has not been confirmed by all laboratories. In this study, the efficacy of two structurally different aldose reductase inhibitors was evaluated under different experimental conditions. Na+,K(+)-ATPase activity was measured in sciatic nerves from streptozocin-induced diabetic rats fed normal rodent chow or a chow supplemented with 68% sucrose. Nerve homogenates from chow-fed rats were prepared with a Dounce tissue grinder, whereas homogenates from the sucrose-fed rats were prepared with an Ultra-Turrax disperser. In the chow-fed rats, 4 weeks of untreated diabetes resulted in an increase in neural sorbitol and fructose, a decrease in myoinositol, and a 54% decline in Na+,K(+)-ATPase activity. Sorbinil administration (20 mg/kg/day) completely prevented the rise in sorbitol and fructose and the depletion of myoinositol, but did not prevent the decline in Na+,K(+)-ATPase activity. In diabetic rats fed the sucrose diet for 4, 6, and 8 weeks, the neural sorbitol and fructose levels were elevated, the myoinositol concentration declined, and the Na+,K(+)-ATPase activity was 26 to 28% below the control. Prevention or intervention treatment with sorbinil (20 mg/kg/day) or tolrestat (50 mg/kg/day) for 4 to 6 weeks prevented the alterations in sorbitol, fructose, and myoinositol, and also prevented the decline in Na+,K(+)-ATPase activity. In conclusion, prevention and intervention therapy with aldose reductase inhibitors prevented the decline in Na+,K(+)-ATPase in sciatic nerves of sucrose-fed streptozocin-diabetic rats that were homogenized with an Ultra-Turrax disperser, but not in sciatic nerves from streptozocin-diabetic rats fed normal rodent chow that were homogenized with a Dounce tissue grinder. These findings indicate that the assessment of aldose reductase inhibitor efficacy is dramatically affected by the type of nerve preparation assayed and/or the diet.